Roles of receptor for activated protein kinase C1 for modulating immune responses in white shrimp Litopenaeus vannamei.
Complementary (c)DNA encoding a receptor for activated protein kinase C1 (RACK1) messenger (m)RNA of the white shrimp Litopenaeus vannamei, designated LvRACK1, consisted a 1136-bp cDNA containing an open reading frame (ORF) of 954 bp, a 111-bp 5'-untranslated region (UTR), and a 71-bp 3'-UTR, which is a 36 kDa cytosolic protein, belonging to the Trp-Asp40 (WD40) family of proteins, characterized by containing seven highly conserved Trp-Asp40 (WD40) internal repeats, and a poly A tail. The WD repeat of LvRACK1 can be predicted to form a seven-bladed propeller structure with each WD repeat composed of four antiparallel β-sheets. The WD40 domains have been implicated in protein-protein interactions. A comparison of amino acid sequences showed that LvRACK1 was closely related to arthropods RACK1. LvRACK1 cDNA was synthesized in all tested tissues detected with real-time PCR including haemocytes, hepatopancreas, gills, muscles, subcuticular epithelium, intestines, abdominal nervous ganglia, thoracic nervous ganglia, lymphoid organ, stomach, heart, and antennal gland, especially in subcuticular epithelium and gill. LvRACK1 mRNA transcription in haemocytes of L. vannamei injected with Vibrio alginolyticus decreased. The depletion of LvRACK1 of haemocytes in L. vannamei received its dsRNA revealed the increased respiratory bursts per haemocyte, superoxide dismutase (SOD), activity, glutathione peroxidase (GPx) activity, and clotting time, but showed the decreased total haemocyte count (THC), hyaline cells (HCs), phagocytic activity, and transglutaminase (TG) activity. LvRACK1 silenced shrimp showed the upregulated gene expressions of cyMnSOD, mtMnSOD, peroxinectin (PE), and TGI, and showed the downregulated α2-macroglobulin (α2-M), clottable protein (CP), lysozyme, and crustin gene expressions. It is therefore concluded that LvRACK1 is involved in immune defense and signaling transduction in haemocytes of L. vannamei infected with V. alginolyticus.